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E1 MATERIALS AND METHODS
Isothermal Titration Calorimetry. BSA was dialyzed against the respective buffer to be used in the titrations (see below) extensively to remove metal ions and fatty acids. 1 transients were acquired for the 1D spectra (90º excitation pulse, 9 kHz sweepwidth, 8k time domain data points) using a simple presaturation pulse sequence for residual water suppression (1.5 s relaxation delay).
The data were zero-filled to 32k, apodised with an optimised combination of squared sine bell and Gaussian functions for resolution enhancement, and Fourier transformed.
Molecular Modelling. The models of myristate and octanoate bound to human serum albumin (Figures 3A
and B) were generated within MOE v. 2004.03, using published X-ray structures (1ao6 4 for ligand-free HSA and 1bj5 5 for myristate-bound HSA) as starting structures. All energy minimisations described below were carried out after hydrogens had been added. For the model with myristate, the resolved C 11 chain present in the FA2 site in pdb 1bj5 was extended by 3 C atoms, and the conformation of the resulting C 14 chain, as well as surrounding residues, was optimised by force-field based energy minimisation using a customised version of the AMBER94 force-field. For the HSA model with simultaneously bound octanoate and Zn 2+ , we created a hybrid model by combining pdb structure 1ao6 (ligand-free HSA; residues 5-227 and 292-585), and a fattyacid containing fragment of domain II encompassing residues 228-291 from pdb 1bj5 (HSA with 5 mol eq of myristate bound), in which octanoate in site FA2 had already been optimised by removing 3 C atoms from the C 11 chain, and optimising this pocket via the procedure described above for myristate. The hybrid model then was further processed by adding a Zn 2+ ion. The Zn site was energy minimised using a step-wise procedure (Zn, bound atoms, residues, surroundings). The octanoate site in the hybrid model was subsequently optimised again in its new surroundings. Finally, the entire molecule was subjected to force-field based energy minimisation to mend bad geometries introduced by the combination of the three fragments. Resulting structures were validated using the WHATIF web interface, 6 ensuring that physically reasonable models had been obtained.
S4

Conversion from apparent to stoichiometric constants
Note that the following corrections are based on the assumption that ternary complexes between BSA, Tris 
The actual metal concentration is affected by metal-buffer (T, for Tris) interactions, and the actual binding site concentration is affected by the protonation equilibrium for the binding site:
[MT] and [HA] can be estimated using the apparent Zn(Tris) binding constant (K app (M-T)) and the pK a value for the protonation of the binding site on albumin, respectively:
In the present study, 50 mM Tris-buffered solutions at pH 7. Since the reduction in total Tris concentration due to its interactions with Zn is very small compared to the total concentration, [T] can be approximated by the total concentration.
Hence, with K app(Zn-BSA) =10 5.67 at a pH = 7.2 from the ITC experiment, a literature value for pK a (BSA) = 8.2 8 and logK app(Zn-T) = 1.311. Eq (1) becomes: The solid line represents a fit for two sets of binding sites with log K 1 = 5.0 and log K 2 set to 3.3.
The latter value was derived from titrations at higher concentrations ( Figure 3B and S6 ). Figure S3 ), since peak 4 sharpens rather than broadens. This suggests a different binding mode for octanoate, as illustrated in Figure 4B . Generally, the information content of the data is insufficient to allow all six parameters to vary in this model; hence log K 1 = 5.67 and log K 2 = 4.15, the values determined in titrations in the absence of myristate ( Figure S4 ), were held constant. N2 was set to 1, and ∆H1 and ∆H2 as well as N1 were allowed to vary. The result for N1 in this case was 0.60±0.03. Alternative fits are possible; if N2 is allowed to vary, but ∆H1 and ∆H2 are held constant at -5193 and -8740 kJmol -1 (values derived from titrations in the absence of Myr, fitted with two sequential sites, Figure S4 ), N1 = 0.34 is obtained. If both N and ∆H values are varied, N1 = 0.61; however N2 moved to 3.86±2.51. In each case, the data plotted in Figure 4B take into account all three of these fitting attempts. The datasets with 0-3 mol equiv of myristate were treated as described above, the datasest for 4 and 5 mol equiv of myristate were fitted with both K and ∆H fixed and both N were allowed to vary. In the latter cases, N2 values were 0.22 and 0.15. S14 Figure S9 : Representative 
